Introduction
The blue shark (Prionace glauca) is the only species of the genus Prionace and belongs to the family Carcharhinidae, collectively known as requiem sharks (Compagno 1984) . Blue sharks are found worldwide in temperate and tropical oceans, most often in offshore surface waters (Compagno 1984) . They are normally characterized as opportunistic feeders and are reported to eat a wide variety of prey, including bony fish, squids, birds and marine mammal carrion (Cortés 1999) . Blue sharks are the most heavily fished species of sharks in the world, which is the single largest source of adult mortality, where it was assessed as near threatened (IUCN 2008) .
The species prefers offshore habitats, but has occasionally been observed inshore waters. Since 1990, the blue shark CPUE (capture per Unit of Effort) of the Brazilian fleet based in Natal (RN) has generally been about one-third of the values obtained from southeastern Brazil, confirming the increase in the abundance of the species with latitude (Amorim et al. 2002 , Azevedo et al. 2003 , Hazin & Lessa 2005 . Due to its high proportion in commercial longline catches around the world, blue shark is a well-studied species with regard to distribution and migration. There is information on its diet around the world, with feeding biology studies carried out for the Indian Ocean (Gubanov & Grigoryev 1975) , California (Tricas 1979 , Harvey 1989 , the Gulf of Alaska (Le Brasseur 1964), the Southwestern Equatorial Atlantic (Hazin et al. 1994) , the Bay of Biscay, English Channel (Clarke & Stevens 1974) and Ireland (Macnaughton et al. 1998) . However, little is known on its feeding habits in the South Atlantic. There are only two references for Brazilian waters -one for the Index of Relative Importance (IRI) in the southern region (Vaske Jr. & Rincon Fo. 1998 ) and another for a prey list in the northeastern region (Hazin et al. 1994) . The aim of the present study was to compile past and present results on stomach contents from the southern and northeastern regions, comparing the diets from both regions.
Material and Methods
The study area corresponds to the main area of longline operations in Brazilian waters, i. e., from 30° to 40° W and 1° N to 9° S (northeastern region-NE) and from 40° to 50° W and 25° to 35° S (southern region-S) (Figure 1 ). Sampling was carried out between October 1992 and December 1999 in the northeastern region and from March 2007 to March 2008 in the southern region. Blue sharks were caught by tuna longliners baited with sardine, mackerel and squid. The sharks were retrieved onboard and the stomachs removed, severing the abdominal cavity from the intestine to the esophagus when the fish was gutted. Stomachs were preserved frozen onboard and analyzed in the laboratory. Total length (cm), local position and date of capture were recorded. Stomach content was considered to be the material retained in a 1-mm mesh sieve. Stomach fullness was recorded based on a five-point scale estimated as percentage of total fullness: empty, 25% full, 50% full, 75% full, and full.
The importance of each food item in the diet was obtained by the Index of Relative Importance (IRI) (Pinkas et al. 1971) , modified for weight in the pooled samples of the species (Equation 1):
in which %FO i -relative frequency of occurrence of each item; %N i -proportion in prey number of each item in the total; and %W i -proportion in weight of each item in the total. Similarity between diets in the southern and northeastern regions was calculated by the the MacArthur and Levins measure with Pianka's symmetric modification (Krebs 1989 ) (Equation 2) :
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Food items
Anthropogenic material was often found in the stomachs, such as plastic bags, cardboard, bait box, wood, potato, onion, garlic, pineapple, peanuts, orange, apple, pear, chicken bones, wire, twine, and fishing hooks. It was estimated that about 5% of the blue sharks caught in Brazilian waters have at least one longline hook in their stomachs.
Discussion
Sexual maturity of female and male blue sharks is reached around 228 cm TL and 225 cm TL, respectively (Hazin & Lessa 2005) , which means that most blue sharks in the present study were under the size of sexual maturity, 92.8% in the northeast, and 92.4% in the south. Despite this, most of the juveniles were relatively large and are believed to perform feeding habits similar to adults, once the body size is similar to the adults.
According to the IRI ranking and niche overlap, feeding habits are quite different for blue sharks in the northeastern and southern regions. Although most preys are cosmopolitan dwellers along the Brazilian coast, some are indicative of different water masses. For example, Alepisaurus ferox is a typical tropical/equatorial species and A. brevirostris is a subtropical and circumpolar species, but as they are similar in shape, they are important prey for the blue shark, especially A. ferox in the northeast. distributed in the adjacencies of the thermocline, which is relatively stable throughout the year, ranging from 15 to 25 °C at depths of around 100 m in the northeastern region. In southern Brazil, the thermocline is close to the surface (between 30 and 50 m) due to the South Atlantic Central Water (SACW) penetration into the continental shelf (Castello et al. 1990 , Garcia 1997 . The mesopelagic squids Chiroteuthis veranyi and Moroteuthis robsoni are the main prey items for the blue shark in waters in the extreme south of Brazil (Vaske Jr. & Rincon Fo. 1998) , which can be attributed to the cold SACW that allows mesopelagic squids to migrate to epipelagic layers, leading to their becoming more frequently preyed upon by blue sharks.
Empty stomachs are commonly found in sharks (Le Brasseur 1964 , Harvey 1989 , Hazin et al. 1994 , Vaske Jr. & Rincon Fo. 1998 , Stevens 1973 , Mcord & Campana 2003 , because they normally feed periodically upon large prey and swallow water when hooked, which increases the proportion of empty stomach and those 25% full found in overall samples. The blue shark clearly prefers large and slow-moving prey, because it is not a fast-swimming predator like other carcharhinids and lamnids. Its long thin body and heterocercal tail is not well-adapted to the pursuit of large fast-swimming prey, such as tuna and tuna-like species. The occurrence of chunks of large fast-swimming predators such as Thunnus sp., Tetrapturus pfluegeri and Xiphias gladius in the diet is explained by depredation of damaged specimens hooked on longlines. Two species of birds were also found: Puffinus gravis is a common open-sea seabird in the northeastern region; Zenaida auriculata a continental pigeon that also occur in the Fernando de Noronha archipelago, was found in very good condition in the stomach of a shark caught 120 miles off the coast. Seabirds such as Manx shearwaters (Puffinus puffinus) have also been found in the stomachs of blue sharks that have been observed harassing birds at the surface (Stevens 1973 , Macnaughton et al. 1998 ). These birds probably dropped into the water and were swallowed after drowning.
Copulation takes place off southeastern Brazil mainly from December to February, whereas ovulation and fertilization occur off northeastern Brazil about three to four months later, mainly from April to June (Hazin et al. 2000 , Hazin & Lessa 2005 . In the Gulf of Guinea, females in early pregnancy are found from June to August (Castro & Mejuto 1995) . During the cycle, blue sharks probably prey upon the local fauna in the thermocline, which is deeper in the northeastern region and closer to the surface (associated to the subtropical convergence) in the southern region.
The occurrence of anthropogenic material in the stomachs may reflect the increasing level of pollution in open waters and the excessive number of tuna longliners operating in the area, which leads the blue shark to a high probability of encounters with longline hooks.
